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® Surface processing device. 



(§) A device for processing the surface of objects 
(V) such as grinding, polishing and deburring for 
instance punched workpieces, which device com- 
prises: 

- a transporting surface (2) for receiving the ob- 
jects for processing, a grinding unit (4) ar- 
ranged thereabove consisting inter alia of a 
grinding body (36) extending parallel to the 
transporting surface, a carrier (5) which sup- 
ports the grinding body and which is driven 
rotalably by a nnotor (21) about at least two 



standing crank shafts (6) in a plane parallel to 
the transporting surface, wherein the carrier 
with the driving is contained in a holder (9) 
which is upwardly tiltable about a lying shaft 
(26) so that the grinding body (36) can be 
easily replaced with a new grinding body and 
wherein an improved cooling liquid circulation 
(43, 50, 51 ) is arranged, whereby the standstill 
period of the machine is considerably short- 
ened and the grinding or polishing action is 
improved. 
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The invention relates to a device for processing 
the surface of objects such as grinding, polishing 
and debarring for instance punched workpieces. 
which device comprises: 

- a transporting surface for receiving the ob- 
jects for processing, a grinding unit arranged 
thereabove consisting inter alia of a grinding 
body extending parallel to the transporting 
surface, a carrier which supports the grinding 
body and which is driven rotatably by a mo- 
tor around at least two standing crank shafts 
in a plane parallel to the transporting surface. 
As a result of the crank shaft mounting of the 
carrier the grinding body will undergo an oscillating 
movement relative to the transporting movement of 
the objects for processing. This provides a large 
degree of accuracy on the surface of the object for 
grinding in respect of planeness and an effective 
deburring of the edges along the periphery and 
along punched holes in the object. 

Such a device is known from Jhe Netherlands 
patent application 88.02627. 

The present invention has for its object to 
Improve the above mentioned device and provides 
to this end a device distinguished in that the carrier 
with the driving is contained in a holder which is 
upwardly tiltable about a lying shaft. 

Due to this construction it is possible to replace 
the grinding surface of the grinding body with a 
new grinding surface, whereby the standstill period 
of the machine is considerably shortened. This 
moreover improves the effective processing of the 
surfaces. 

According to a further development of the In- 
vention wherein the device can be provided with a 
circular carrier, the drive motor is coupled via a 
centrally located intermediate shaft to the crank 
shafts for driving by means of an appropriate trans- 
mission, for instance tooth belts, tooth wheels etc. 

In this latter embodiment it is recommended to 
mount and drive the carrier itself rotatably in the 
holder round the central shaft. Obtained herewith is 
an optinnum polishing process, since the workpiece 
surface Is not only polished by the oscillating 
movement of the grinding body but also by the 
rotating movement thereof, which composite move- 
ment gives a continually changing grinding pattern. 
Furthermore, the abrasive surface of the grinding 
body is used optimally, which reduces and 
equalises wear thereof over the entire surface. 

For easy removal of the abrasive layer It Is 
recommended to provide the grinding body with a 
velcro nnat co-acting with an adhesion layer ar- 
ranged on the abrasive layer. 

The polishing action is furthered according to 
the invention by applying a liquid which respec- 
tively carries away the grinding or polishing debris 
and cools the objects, for which purpose the holder 



is provided according to the invention with a liquid 
feed conduit arranged in the central intermediate 
shaft and debouching on the top side of the carrier. 
This provides a uniform distribution of the liquid 
5 over the objects. 

The liquid is preferably collected in a reservoir 
arranged beneath the transporting surface. 

If the transporting surface has a perforated 
form and is provided with a vacuum conduit de- 
10 bouching under the mat for the purpose of holding 
the objects fixedly on the transporting surface dur- 
ing the grinding and polishing operation, the inven- 
tion then further proposes arrangement of a sepa- 
rating tank at a higher level than the liquid reser- 
15 voir, wherein the vacuum conduit connects onto the 
separating tank connected to a vacuum source, 
wherein an overflow conduit of the tank leads to the 
liquid reservoir. Thus realized is a cycle of the 
processing liquid, wherein the consumption is limit- 
20 ed. The separating tank provides a dry discharge 
of the vacuum air required for adhesion of the 
objects. 

Finally, the invention proposes to arrange a 
drying device behind the transporting surface 
25 which preferably consists of one or more roller 
pairs in addition to a compressed air chamber with 
elongate outflow opening extending over the full 
width of the transporting surface. 

The pressure flow direction of the elongate 
30 outflow opening is preferably oriented at a forward 
inclination relative to the transporting direction. 

The invention Is further elucidated In the figure 
description hereinbelow of a number of embodi- 
ments. In the drawing: 
35 figure 1 shows a perspective view of a device 
according to the invention wherein the outer 
plating is partially broken away for elucidation of 
the active parts thereof; 

figure 2 shows a standing section of a portion of 
40 the holder with carrier and grinding body of the 
device of figure 1 ; 

figure 3 is a perspective view corresponding 
with figure 1 in which the liquid cycle is shown 

schematically: 

45 figure 4 is a perspective top view of a second 
embodiment of the device according to the In- 
vention; and 

figure 5 is a detail of the grinding body with 
velcro mat and abrasive layer for arranging 
50 thereon, as seen from the underside thereof. 

Designated in the figures with the numeral 1 is 
the frame of the device which can consist of any 
suitable construction material, for instance profiles 
and plates. Arranged in the frame 1 is a conveyor 
55 belt 2, the top surface of which forms the transport- 
ing surface for the objects for processing. The 
conveyor belt is embodied here as an endless belt 
and is trained round reversing rollers at either end 
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of frame 1. Further arranged is a vacuum chamber, 
which is further elucidated hereinbelow. the upper 
wall of which and the conveyor belt 2 itself take a 
porous form, thai is. are provided with perforations 
3. 

Arranged above the transporting surface of the 
conveyor belt 2 is a processing unit for respec- 
tively grinding and polishing the objects, which 
processing unit is designated as a whole with 4. 
The unit consists of a carrier 5 which is circular in 
the embodiment according to figure 1. The carrier 
5 is suspended on six crank shafts whereof three 6 
arc driven and three 7 are free-turning. The three 
driven crank shafts 6 are mounted in a holder 9 
consisting of a fiat plate, the outer periphery of 
which has a downward oriented edge strip 10 
whereof the bottom ends at a distance above the 
transporting surface 2. 

The crank webs of the crank shafts 6, 7 thus lie 
respectively on the underside of holder 9 and the 
top side of carrier 5 (see also4igure-2). The crank 
webs of the crank shafts 6 are coupled to the 
carrier 5 via a journal 8 which is fixedly bolted on 
the top side of carrier 5. 

Counterweights 10 are arranged opposite the 
crank web of the crank shaft 6 in order to com- 
pensate the eccentricity of the driving. The crank 
shaft 6 is moreover located on the side above 
holder 9 and likewise provided with a counter- 
weight 1 1 . 

Fixed non-rotatably under the counterweight 1 1 
is a tooth wheel 12 around which is trained a tooth 
belt 13 which leads to a tooth wheel 14 that is 
rotatably mounted about a central sleeve 15 which 
is fixed on top of the holder 9. The bearing sleeves 
15 also serve as support for rotatable mounting of 
a second tooth wheel 16 around which is trained a 
tooth belt 17. The tooth wheel 16 is connected to 
tooth wheel 14 via an intermediate sleeve 18. The 
tooth belt 17 leads to a pinion 19 on the underside 
of the output shaft 20 of a drive motor 21 . 

The holder 9 is provided at the rear in figure 1 
with two standing plates 25 which are fixedly at- 
tached thereto. The motor 21 is fixed to the inside 
of the left-hand plate 25. 

The plates 25 have pivot pins 26 which are 
themselves mounted in a plate 27 of frame 1 . The 
holder 9 is provided at the rear with an ear 28 onto 
which the cylinder rod 29 of a pressure cylinder 30 
engages pivotally. The pressure cylinder 30 sup- 
ports against a component (not further shown) of 
the frame 1 . 

It is noted that the carrier 5 shown In figure 1 is 
circular and that a central part of the holder 9 Is 
likewise given a circular form and is rotatably 
mounted in the outer portion 9' of the carrier fixed 
to the support plates 25. The central part 9 is held 
inside guidings 31, this such that the central part 9 
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of the holder can be provided on the top side with 
tooth segment-like parts 32 which form a closed 
circle on the central part 9. Trained around these 
tooth segment parts 32 is an endless chain 33 
5 which is driven by a pinion 34 of a second motor 
35 which is mounted on the inside of the right-hand 
plate 25. 

It is noted herein that the central bearing 
sleeve 15 is in the middle of the central part 9 of 
10 the holder and of the carrier 5 respectively. 

The device described up to this point operates 
as follows. 

By causing the tooth wheels 16 and 14 to 
rotate on the central shaft by means of the drive 

75 system from the motor 21 via tooth belt 17. the 
tooth belt 13 will be set into rotation and thus the 
tooth wheel 12 on the right-hand crank shaft 7 in 
figure 1 and figure 2. The journal 8 on the plate 
carrier 5 will thereby begin to describe a circular 

20 path around the crank shaft 7 carrying the plate 5 
with it in an oscillating movement. The two other 
non-driven but balanced crank mechanisms 6 will 
move synchronously therewith and provide an ac- 
curate planar guiding of the carrier 5 relative to the 

25 transporting surface on the conveyor belt 2. The 
auxiliary crank shafts 7 further the planar position 
of the carrier 5. 

The central part 9 of the holder 9' is herein set 
into rotation through energizing of the motor 35 

30 which sets the pinion 34 into rotation and thereby 
drives the chain 33. The central part will begin to 
rotate round the axis of the central bearing sleeye 
15. It will be apparent that the abrasive surface 
arranged on the underside of the carrier 5 under- 

35 goes a composite movement, that is, a rotating and 
oscillating movement. This movement extends over 
the full width of the conveyor belt 2 and thereby 
furthers optimal processing of the surface of the 
objects located on conveyor belt 2. The objects are 

40 moreover carried through under the carrier 5 in the 
direction of the arrow PI . 

In order to exchange the abrasive surface on 
the underside of carrier 5 the cylinders 30 can be 
actuated, whereby the plates 25 are tilted upward 

45 with the holder 9 and carrier 5 about the axis 
defined by the journals 26. The underside then 
becomes visible and accessible to the operative 
who is positioned to the front of the device in figure 
1 so that he can easily remove the abrasive sur- 

50 face. 

Reference is made in this respect to the con- 
struction according to figure 5 wherein the carrier 
plate 5 is provided with a velcro mat 35 onto which 
is adhered a layer of abrasive material 36 which is 
55 provided on the side remote from the abrasive side 
37 with a layer 38 co-acting with the velcro mat. 
Due to this adhesion it is sufficient to fix the 
grinding material 36, for example non-woven, web- 
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like grinding material, to the underside of carrier 5 
by pressing-on. 

There now follows with reference to figures 1 
and 2 a description of the circulation through the 
machine of the air required for adhering the objects 
on the conveyor belt 2 and the liquid, for example 
water or the like, required for the surface process- 
ing. 

Received into the central bearing sleeve 15 is 
a tube conduit 40 which connects onto a pressure 
conduit 41 which leads to the output of a liquid 
pump 42. Placed on the underside of the conveyor 
belt 2 is a liquid reservoir 43 which is covered on 
the top by a filter mat 44, This filter mat allows 
passage of liquid but obstructs passage of the 
grinding debris, which can be collected on the mat 
and carried away by any suitable system, for in- 
stance a removable paper layer arranged on the 
mat 44. This paper layer 46 can be taken off a 
supply roll 47 and wound up on a reel shaft 49. 
Shaft 49 can be driven by a motor transmission 
system 49'. 

The liquid reservoir 43 is connected to a dis- 
charge conduit 50 which leads to a separating tank 
51 arranged in the upper part of the frame 1. The 
separating tank 51 is a closed chamber provided 
with partitions 52 on the right-hand side of which is 
arranged an outlet 53 which leads to a vacuum 
source, for instance a fan motor 54. Arranged on 
the opposite side of the partition 52 is the intake 
opening 55 onto which is connected an air conduit 
56 which branches off into branch conduits 57 
debouching in the vacuum chamber 58 on the 
underside of the perforated belt 2 of the conveyor. 

The circulation of the air and liquid respectively 
is as follows. 

By actuating the fans 54 and the pump 42 a 
vacuum is realized in the separating tank 51 by the 
fan, which vacuum is likewise applied in the vacu- 
um chamber 58 under the conveyor belt 2 via the 
conduits 56, 57. The liquid from the liquid reservoir 
43 is pumped by the pump 42 via conduit 41 into 
the middle of the carrier 5 where it spreads over 
carrier 5 and over the belt 2. The excess water is 
herein collected partly in the air chamber 58 and 
partly in the liquid reservoir 43. The mixture of 
liquid and air present in the air chamber is carried 
away via the conduits 57 and 56 to the separating 
tank 51. wherein the air is discharged via the fan 
54 and the water returns via the fall pipe 50 to the 
liquid reservoir 43 filled to above the outlet opening 
thereof. The level in the liquid reservoir is con- 
trolled for this purpose by a float 43'. 

The upper surface of the vacuum chamber 58 
can be provided in addition to the perforations 
therein with magnet strips to fixedly hold objects of 
magnetizable material on the conveyor belt 2. It is 
noted that the objects are preferably set down in 
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the middle of the conveyor belt 2 so that in the 
case of a circular carrier the longest polishing path 
is followed equivalent to the outer diameter of the 
carrier. 

5 There now follows a description of the drying 

device on the rear part of the conveyor belt 2, that 
is, the left-hand side in figure 1 and figure 2. 

In the embodiment shown the drying device 
consists of three pairs of rollers 60, whereof the 
10 first pair, that is, the right-hand pair in figures 1 and 
3, is formed by a pressure roller 61 arranged 
above the reversing roller of conveyor 2. There are 
two subsequent pairs of pressure rollers 62 con- 
nected one behind the other, between which an air 
76 chamber is arranged above and below the passage 
opening between the rollers. This air chamber 63 is 
supplied by a pressure source 64 which is not 
further shown. 

The air chambers 63 have an elongate outflow 
20 opening 65 which extends over the full width of the 
belt and which causes -an. air flow directed against 
the transporting direction P1. 

When objects V pass through between the 
roller pairs 61. 62 the top and bottom surfaces of 
25 the object V are blown dry by a powerful air flow 
flowing from the air chamber 63. Any liquid that 
may drop down is carried away via a baffle 66 to 
the liquid reservoir 43. 

Finally, it is also mentioned that on the front 
30 side of the processing unit 4 in relation to the 
transporting direction PI an abrading unit 70 can 
be arranged which may consist of a vertically 
placed abrasive belt 71 which is trained round an 
upper reversing roller 72 and a driven lower revers- 
35 ing roller 73. The lower reversing roller 73 is 
placed such that the abrading surface of the belt 
70 can grind the top surface of the objects V 
situated on the conveyor belt 2. 

An alternative embodiment of the carrier 5 is 
40 shown in fig. 4. Here the carrier 5 is not circular but 
rectangular or square, wherein the width corre- 
sponds virtually with that of the conveyor 2. The 
rectangular plate is here also suspended on three 
crank shafts 6 which are balanced and three auxil- 
45 iary crank shafts 7 in the corners of the plate. The 
driving of one of the crank shafts 6 takes place in 
the manner described above with reference to fig- 
ure 1. The crank shafts 6 are mounted in a carrier 
9 which is likewise tiltable upward about an axis by 
50 means of a cylinder 30 such that the underside of 
carrier 5 is released from the conveyor belt 2 and 
becomes accessible to the operative for removal 
and replacement of the grinding material 36. 

It is noted that the bearing sleeve 15 on carrier 
55 9 does not have to have a central position but can 
have any random suitable position relative to the 
plate 5. It is further noted that the grinding material 
36 undergoes only an oscillating movement relative 
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to the conveyor belt 2 and not a rotating move- 
ment. 

The invention is not limited to the above de- 
scribed embodiments, wherein the devices de- 
scribed can moreover be provided with auxiliary 
units other than shown. 

Claims 

1. Device for processing the surface of objects 
such as grinding, polishing and debarring for 
instance punched workpieces. which device 
comprises: 

- a transporting surface for receiving the 
objects for processing, a grinding unit 
arranged thereabove consisting inter alia 
of a grinding body extending parallel to 
the transporting surface, a carrier which 
supports the grinding body and which is 
driven rotatably by a motor about at least 
two standing crank shafts in a plane par- 
allel to the transporting surface, char- 
acterized in that the carrier with the 
driving is contained in a holder which is 
upwardly tiltable about a lying shaft. 

2. Device as claimed in claim 1. characterized 
in that the carrier takes a circular form and the 
drive motor drives at least one of the crank 
shafts via a centrally located intermediate 
shaft. 

3. Device as claimed in claim 2, characterized 
in that the carrier is driven rotatably in the 
holder round the central intermediate shaft. 
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voir, wherein the vacuum conduit connects 
onto the separating tank connected to a vacu- 
um source, and an overflow conduit of the tank 
leads to the liquid reservoir, which conduit 
debouches below the liquid level therein. 

Device as claimed in any of the foregoing 
claims, characterized in that a drying device 
is arranged behind the transporting surface. 

Device as claimed in claim 8, characterized 
in that the drying device consists of one or 
more roller pairs and at least one compressed 
air chamber is arranged with an elongate out- 
flow opening extending over the full width of 
the conveyor. 

Device as claimed in claim 9, characterized 
in that the elongate outflow opening is formed 
such that the air flow assumes a position ad- 
justed counter to the transporting direction. 

Device as claimed in any of the foregoing 
claims, characterized in that the upper sur- 
face of a vacuum chamber arranged beneath 
the transporting surface is provided with per- 
forations in addition to one or more magnet 
strips. 



30 12. Device as claimed in any of the foregoing 
claims, characterized in that the grinding 
body is embodied respectively as a circular or 
rectangular body. 
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10. 



11. 
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Device as claimed in any of the foregoing 
claims, characterized in that the grinding 
body is provided with a velcro mat for adhering 
an abrasive layer, for instance non-woven, 
web-like grinding material, co-acting with the 
velcro mat. 
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Device as claimed in any of the foregoing 
claims, characterized in that the holder is 
provided with a liquid feed conduit arranged in 
the central intermediate shaft and debouching 
on the top side of the carrier. 
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8. Device as claimed in claim 5, characterized 
in that a liquid reservoir is arranged beneath 
the transporting surface. 
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Device as claimed in any of the foregoing 
claims, wherein the transporting surface has a 
perforated form and is connected to a vacuum 
conduit, wherein an air-liquid separating tank is 
arranged at a higher level than the liquid reser- 
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